Introduction
One of the most species-rich African amphibian genera is the genus Phrynobatrachus Günther, 1862. These small to medium-sized frogs, currently comprise about 90 species and are endemic to the savannahs and forests in subSaharan Africa (Frost 2016) . The genus is particularly species rich in the West African biodiversity hotspot "Upper Guinea Forests" (Myers et al. 2000) . The majority of these species live in forest habitats (Guibé & Lamotte 1963; Schiøtz 1964; Perret 1988; Rödel & Ernst 2002; Hillers et al. 2008; Rödel et al. 2009a Rödel et al. , 2010 . During a recent survey in south-eastern Ivorian forests (Kpan et al. 2014) , we detected two males of a Phrynobatrachus which, in the field, were tentatively assigned to Phrynobatrachus liberiensis Barbour & Loveridge, 1927 . However, closer investigations showed that the new frogs differed morphologically from this and other known West African congeners (Kpan et al. 2014) . During further surveys in the Tanoé-Ehy Swamp Forest area and in south-western Ghanaian forests, we collected additional specimens of this taxon for more in-depth morphological, as well as for genetic and acoustic analyses.
Materials and methods
Vouchers and measurements. Frogs were euthanized in a chlorobutanole solution and thereafter preserved in 75% ethanol. Tissue samples (liver, muscle from lower side of thighs or toe tips) were preserved in 96% ethanol. All measurements were taken by one person (TFK), using a digital calliper (accuracy ± 0.1 mm) and a measuring ocular on a dissecting microscope. We recorded snout-vent length (SVL), head width measured directly behind the eyes (HW), femur (thigh) length (FL), tibia (crus) length (TL), foot length including longest toe (FTL), horizontal eye diameter (EDL), horizontal tympanum diameter (TDL), interorbital distance (IOD), distance from anterior corner of the eye to the nostril (EN), distance from anterior corner of the eye to the snout-tip (ES). We also recorded further characters such as the texture of dorsal and ventral skin, relative finger and toe lengths and colour of preserved and life frogs (from photos taken in the field). The webbing formulae are in accordance with Rödel (2000) . For comparative material investigated see Appendix 1.
Genetic data. A BLAST search of the 16S ribosomal RNA in GenBank, performing a similarity check of sequences, identified the West African taxa P. intermedius Hillers, 2009, P. liberiensis and P. tokba (Chabanaud, 1921) to have the highest similarity values to the Tanoé-Ehy Swamp Forest Phrynobatrachus. Those three taxa have been shown to form a strong supported clade within this speciose genus (Zimkus et al. , 2012 . We herein therefore focus our molecular comparisons (up to 538 base pairs/bp) on these three taxa. DNA was extracted using either QIAamp or DNeasy tissue extraction kits (Qiagen) or High Pure PCR Template Preparation kits (Roche). We used the primers 16SA-L and 16SB-H of Palumbi et al. (1991) to amplify the 16S rRNA gene. Standard PCR protocols were used and PCR products were purified using QIAquick purification kits (Qiagen) or High Pure PCR Product Purification kits (Roche). Purified templates were directly sequenced using an automated sequencer (ABI 377 or ABI 3100). Generated sequences have been deposited in GenBank (MG209122-MG209135, for specimen assignment see below).
Sequences were checked for reliability using the original chromatograph data in the program BioEdit (Hall 1999) , aligned using ClustalX (Thompson et al. 1997 ) and the alignment checked by eye. Uncorrected pairwise sequence divergence was calculated using PAUP* 4b10 (Swofford 2002) .
In order to provide first insights on the relationships of the unidentified specimens within the intermediusliberiensis-tokba-clade, Neighbor-joining (nj; 10,000 bootstrap analyses), maximum likelihood (ML; 1000 pseudoreplicates) and Bayesian reconstructions (posterior probabilities/PP ≥ 95% were considered strongly supported) were conducted. Phrynobatrachus cricogaster Perret, 1957 (ZMB 71458; FJ769100) and P. natalensis (Smith, 1849) (ZMB 73717; GU457566) were included as related outgroups of this clade (see Zimkus et al. 2010 Zimkus et al. , 2012 . For ML and Bayesian analysis parameters of the model were estimated from the data set using Modeltest 3.7 (Posada & Crandall 1998; GTR+G+I) and MrModeltest 2.3 (Nylander 2002; TIM2ef+G), respectively. For the ML tree we used RAxML 7.0.4 (Stamatakis 2006) , using the rapid hill climbing algorithm following Stamatakis et al. (2007) . All Bayesian analyses were performed with MrBayes, version 3.12 (Huelsenbeck & Ronquist 2001) .
Acoustic data. We recorded frog calls in the Tanoé-Ehy Forest (the new species), and the Banco National Park (P. liberiensis), with a Dictaphone LG (T375) recorder. For restrictions concerning recordings with such devices see Köhler et al. (2017) . Further recordings of P. liberiensis were taken in Taï National Park with a Sony WM-D6C tape recorder and directional microphones (Sony ECM-Z157, and Sony ECU-959C). In total, 45 calls from two males of the new species and 22 calls of P. liberiensis, from Banco (1 male, 4 calls) and Taï National Parks (>3 males, 18 calls), were analysed, using the software Soundruler 0.9.6 (Gridi-Papp 2003) with the settings: 44.1 kHz sample ratio, 16 bits resolution, FFT length= 256, window function= "hanning" with 90% overlap. The following call characteristics were measured: dominant frequency (Hz), minimum and maximum frequency (Hz), overall frequency bandwidth (Hz), and call duration (ms). Measurements are given as mean values with standard deviation and the range. The visualizations of waveform (oscillogram) and frequency spectra (spectrogram) were realised using the package seewave (Sueur et al. 2008) for R. The audio files are available from the "Tierstimmenarchiv" at the Museum für Naturkunde, Berlin, through the following link: doi: 10.7479/03j3-t4ye.
Results
Our genetic results revealed that the puddle frogs from the Tanoé-Ehy area are members of the genus Phrynobatrachus, supported by the initial BLAST search and genetically placed within the intermedius-liberiensistokba-clade (Fig. 1) . Phrynobatrachus intermedius, P. liberiensis, P. tokba and the Tanoé-Ehy puddle frogs form well-supported clades in all three analyses (single trees not shown), the latter being sister to P. intermedius and P. liberiensis samples included herein (Fig. 1) . In contrast, P. liberiensis samples show some substructure but lacks support for the entire clade representing all samples of this taxon. Thus, molecular and morphological data (see below) clearly indicate that puddle frogs from the Tanoé-Ehy area represent an undescribed species which will be described in the following. FIGURE 1. Neighbour-joining tree based on up to 538 bp of the 16S RNA gene. Phrynobatrachus tanoeensis sp. nov. (yellow) is sister to a clade of Phrynobatrachus species comprising P. intermedius (green) and P. liberiensis (blue); all three being sister to P. tokba (red). Phrynobatrachus liberiensis comprises two clades, one (showing little support) ranging from southern-central Ivory Coast (Banco National Park) west, through western Ivory Coast, south-eastern Guiana and Liberia to eastern Sierra Leone (Gola Rainforest National Park) (pale blue), and one comprising frogs from the Ankasa and Kakum National Parks, south-western Ghana (dark blue). Nodes supported by bootstrap NJ (above) and ML/PP (below); bootstrap value ≥ 65 and PP values > 0.90 shown. Outgroups (P. cricogaster and P. natalensis) not shown. Diagnosis. The overall body shape and morphology, i.e. the presence of a tarsal tubercle, as well as the genetic data confirm that the new species is a member of the genus Phrynobatrachus (Phrynobatrachidae). From members of the externally-morphologically similar genus Arthroleptis (Arthroleptidae), the new species differs by: the presence of scapular ridges, pedal webbing and a tarsal tubercle, and the absence of a mid-dorsal skin raphe. From members of the genus Ptychadena (Ptychadenidae; juveniles sometimes morphologically similar to Phrynobatrachus) they differ by a more rounded and shorter snout and the absence of parallel dorsal glandular ridges.
The new species can be differentiated from other members of the genus Phrynobatrachus by molecular and acoustic characters (see below), as well as by the combination of the following morphological characters: adult snout-vent length larger than 20 mm but smaller than 30 mm; a dark face mask; absence of a spiny tubercle on the eyelid; narrow and partly indistinct scapular ridges or comma-shaped warts, in particular no long X-shaped pair of dorsal ridges; distinct spinulae on males' throats and dorsal surfaces; pronounced pedal webbing; finger-and toe tips not enlarged; a black throat in adult males; a white belly with small blackish spotting in both sexes; more than one wide dark cross bar on hind legs; ventral parts of hind legs in both sexes with rosé to reddish colour.
In particular the new species is smaller (< 30 mm) than P. liberiensis and P. plicatus (Günther, 1858); it differs from P. annulatus Perret, 1966 , P. calcaratus (Peters, 1863 , P. taiensis Perret, 1988 , P. villiersi Guibé, 1959 and P. pintoi Hillers, Zimkus & Rödel, 2008 by lacking an eyelid cornicle (spine-like wart on upper eyelid); from all the latter species and P. gutturosus (Chabanaud, 1921), P. hieroglyphicus Rödel, Ohler & P. tokba (Chabanaud, 1921) , the new species differs by more extensive webbing; Phrynobatrachus annulatus, P. fraterculus (Chabanaud, 1921) , P. ghanensis, P. maculiventris Guibé & Lamotte, 1958 , P. pintoi, P. taiensis and P. villiersi all exhibit very distinct, species-specific patterning on the belly, different to the new species which exhibits many small black spots. In contrast P. latifrons, Ahl, 1924, P. alleni Parker, 1936 (only females, males with yellow belly), P. francisci Boulenger, 1912, P. natalensis (Smith, 1849), and P. rainerguentheri Rödel, Onadeko, Barej & Sandberger, 2012 , have predominantly white bellies with at best a few minute black points. Whereas males of the new species have dark grey to black throats, P. alleni and P. latifrons males have yellow throats. These two species, along with all species with an eyelid cornicle, as well as P. francisci, P. gutturosus, P. phyllophilus Rödel & Ernst, 2002 , P. guineensis Guibé & Lamotte, 1962 , P. natalensis, P. rainerguentheri, P. brongersmai Parker, 1936 have a different body shape and a snout which is rounded in dorsal and lateral view (pointed in lateral view in the new species). In P. alleni the head is also relatively flatter in lateral view. Phrynobatrachus guineensis is smaller (< 20 mm) than the new species, has yellow toe and finger tips and a yellow inguinal patch. Phrynobatrachus phyllophilus shows some black spots on belly and pectoral region but has a more compact body shape and roundish snout, toe and finger tips which are enlarged to small round discs (straight in the new species) and usually only one wide black cross bar on thigh and lower leg (several in the new species). In West Africa, only P. alleni and P. plicatus have scapular ridges formed like an open X, in P. plicatus this X extends to posterior to half-back. The new species shares a black face mask in West Africa only with P. intermedius, P. plicatus and some P. liberiensis and P. rainerguentheri. However, the face mask is always less distinct than in P. plicatus (see discussion for a more in depth comparison with the genetically most similar species). Description of the holotype (measurements in millimetres mm). Adult male with longish, but compact body shape, short snout and large eyes; snout-vent length 22.1; snout rounded in dorsal, moderately pointed in lateral view; head width 6.9; thigh length 8.5, shorter than crus length, 12.0; foot length including longest toe 15.4; eye diameter 2.8, larger than horizontal diameter of tympanum, 1.6; tympanum distinct, round with round median annuli, diameter 0.5; interorbital distance 2.5; distance eye-nostrils 1.9; distance eye-snout 3.0; nostrils much closer to snout than to eye; canthus rostralis rounded; loreal region straight; distinct, slightly bent supratympanal ridge extending from posterior edge of eye to forearm insertion; dorsal skin fine granular, spinulae on posterior part of back indistinct; spinulae on dorsal surfaces of thighs and lower legs; two pairs of narrow, indistinct, commashaped warts; the anterior pair originating slightly posterior to eyelids, slightly converging and extending to about forearm insertion; the posterior pair being shorter and slightly diverging; a few minute round tubercles on eyelids; throat smooth with parallel skin folds along mandibles; whitish spinulae on throat and anterior part of breast indistinct; skin of other ventral surfaces smooth; palmar surface of hand with large, oval palmar and more slender, longish thenar tubercle; fingers with large, undivided oval subarticular tubercles, additional tubercles on hands absent; finger tips roundish, not enlarged to discs; outer part of thumb with indistinct thin nuptial pad; palmar webbing absent; relative finger length: II = IV ≤ I < III; small round tarsal tubercle present; large, slender oval inner metatarsal tubercle, 1.1, reaching about half length of shortest toe, 2.2; outer metatarsal tubercle round and minute; subarticular tubercles slender oval, not divided; relative toe length: I < II < V < III < IV; pedal webbing pronounced; webbing formula: I(0.5), II(1-0.5), III(1.5-1), IV(2-2), V(1); toe tips very slightly expanded without forming discs.
Colour of the holotype in life. Dorsal surfaces light beige to yellowish brown; top of snout with Y-shaped dark figure -the single arm pointing towards snout, and further dark spots; margin of snout and upper eyelids with ill-defined light band; upper eyelids dark brown, connected by dark brown inter-orbital band, this band bordered anteriorly and posteriorly by narrow clear bands; the two pairs of narrow comma shaped scapular ridges marked darker, the posterior pair connected by V-shaped black marking; a pair of white spots at the tips of this V; posterior back with a few further blackish markings; dorsal surfaces of thighs (4) and lower legs (3) with black cross bars; arms, hands and feet with less distinct black cross bars; lateral side of snout, upper lip and area below supratympanal ridge black with some minute white spots on lip; supratympanal ridge dorsally bordered by white band; posterior to this band a wide black lateral band, followed by further black spots on whitish base colour; lower mandible, throat and anterior pectoral region almost uniform dark grey; belly white, densely beset with black spots; posterior belly and lower surfaces of thighs and lower legs rosé.
Colour of the holotype in preservation (after seven years in 75% ethanol). Back light brown, a few white spots where skin is rubbed off; snout tip and upper eyelids with some black mottling; loreal triangle from nostrils to anterior eye and tympanal area darker; scapular ridges and supratympanal ridge darker; black and light lateral pattern faded; upper arm with two dark cross bars, lower side reddish brown; lower arm with one dark cross bar close to hand; palmar surfaces of hands uniform light reddish brown; lower side of mandibles light blackish grey; throat skin dark blackish grey with minute white points; belly and pectoral region whitish with dark brown spotting, denser towards throat and flanks; vent surrounded by flat black triangle, bordered by narrow light line; posterior part of thighs uniform light brown; dorsal part of thighs banded with 3-4 light and dark transversal bands; lower legs with three dark cross bars; foot and toes brown with indistinct darker pattern; ventral parts of thigh whitish beige with brownish mottling; ventral sides of lower legs with very dense reddish brown spotting; part of foot darker brown than dorsal part.
Variation. Paratypes are similar to holotype, but mostly with less contrasting dorsal pattern. Size (SVL) of adult males ranges from 21.1-23.4 mm (mean ± sd: 21.9 ± 0.8 mm; N= 10). They are smaller than females, these ranging from 23.8-26.6 mm (mean ± sd: 25.6 ± 1.5 mm; N= 3; Tables 1-2). Further measures and indices are summarized in Table 1 . The dorsal skin may vary from almost smooth to granular. Some small warts may be present on lower flanks and posterior back. In most male paratypes, the posterior half of the back is beset with minute round spinulae. Similar spinulae are present on dorsal surfaces of thigh and lower leg and, less visible, on anterior part of body; the throat and the anterior part of the pectoral region likewise densely beset with whitish, round spinulae. Depending on the preservation the spinulae can be difficult to see. They are best visible when the specimen is slightly dehydrated due to too high ethanol concentration, or after the skin has been carefully towelled. Presumably the distinctiveness of the spinulae may vary as well with the breeding status of the respective male. The spinulae are most pronounced in the male from Ghana (ZMB 86965; Fig. 3 ). Here they cover the entire back from vent to just behind the eyes, as well as the dorsal surfaces of the hind legs. The dorsal warts/ridges may vary from very distinct to almost absent (in live and preserved specimens); often only the anterior pair is present and then longer than in the holotype (e.g. Figs. 2e, g ). Dorsal and lateral colour varies from dark grey or light to dark brown to almost black, with or without lighter patterning. Sometimes a greenish tinge may be present on the back (Fig. 2d) . Females exhibit more uniform dorsal coloration than males (Fig. 2g) . Black lateral bands and white lines may be present (Figs. 2a, c-e) or absent. The dark face mask may be more or less pronounced. The juvenile specimen and some adults exhibit a pair of light dorsal spots posterior to the dorsal ridges (Figs. 2a, d ). The Throats of female vary from light grey (Fig. 2h ) to brownish dark with white spots. Further greyish or blackish belly spots are particularly dense close to the forearm insertion and towards flanks. The central parts of female bellies are almost uniform white. The ventral surfaces of female hind legs are greyish to orange, in males the colour is reddish beige or rosé. The pedal webbing may vary slightly. In particular toes III and IV may show slightly less or more webbing than the holotype (in the range of 0.5 phalanx).
Genetics. We compared parts (up to 538 bp) of the 16S RNA gene from five individuals of the new species, with two sequences of P. intermedius and P. tokba, respectively and, considering the erroneous initial field identification, 27 individuals of P. liberiensis. The P. liberiensis samples covered almost the entire known range of that species from eastern Sierra Leone, Liberia, south-eastern Guinea, western and eastern Ivory Coast and western Ghana (Fig. 1) . Phrynobatrachus liberiensis showed some clear intraspecific genetic structure, i.e. a western clade comprising frogs from the Ivorian Banco National Park to Sierra Leone and a Ghanaian clade, comprising samples from Kakum and Ankasa National Parks. The intraspecific variation in P. liberiensis ranged from 0-4.42% (mean ± sd: 2.02 ± 1.35%, N= 351 comparisons). This high genetic variation may indicate further cryptic diversity, i.e. a further undescribed taxon from Ghana. The two included P. tokba sequences differed by 1.36%, while intraspecific variation in P. intermedius was zero. In P. tanoeensis sp. nov. the intraspecific variation ranged from 0-0.19% (mean ± sd: 0.08 ± 0.10%, N= 10 comparisons). Phrynobatrachus tanoeensis sp. nov. differed from P. intermedius by 6.39-6.70% (mean ± sd: 6.64 ± 0.13%, N= 10), and from P. liberiensis by 5.25-7.03% (mean ± sd: 5.95 ± 0.44%, N= 135), and from P. tokba by 6.60-7.27% (mean ± sd: 6.97 ± 0.30%, N= 22). These differences are well within the range of what has been accepted as genetic distances between other species of the genus (see Discussion).
Acoustic. The recorded advertisement calls of two males of the new species comprise an amplitude modulated, short note, with few pulses that are difficult to tell apart (no full amplitude modulation = no complete silence between pulses; Fig. 4a, b) . Call duration and frequency varied and showed some overlap to P. liberiensis calls, recorded in Banco and Taï National Parks, the latter calls as well showing some variation (Fig. 4, Table 3 ). However, a comparison of the spectrogram and oscillogram between the calls of both taxa, shows distinct differences (Fig. 4) . The advertisement calls of P. tanoeensis sp. nov. are much shorter and less pulsed than the calls of P. liberiensis. These differences are also audible to the human ear. Whereas P. liberiensis calls can be described like a loud, hammer like "ackk," the calls of the new species sound like a deep, short "tick." Both species call predominantly during the day, in swamps or from the banks of small forest creeks. Table 3 ); spectrogram (above) and oscillogram (below).
Distribution. The new species is so far only known from two swamp forests, the Tanoé-Ehy Swamp Forest region in south-eastern Ivory Coast and a forest near Ebonloa, south-western Ghana. These localities are only about 40 km apart.
Natural history. Both known sites of the new species are predominantly swamp forests (Fig. 5) . The mean annual temperature of the Tanoé-Ehy forest is 26°C, the mean annual precipitation is about 2000 mm. This region is characterized by a longer dry season (December to March), followed by the period with high precipitation (March to July). A minor rainy season extends from October to November (Avenard et al. 1971) . The Tanoé-Ehy forest mainly consists of moist, partly primary forests on predominantly sandy soil, with vegetation typical for south-eastern Ivory Coast (Béligné 1994) . Whereas all collected males from the Tanoé-Ehy forest were encountered well concealed in areas thickly covered with Raphia palms (Fig. 5b) , the females were seen on muddy ground in open patches of the forest. The canopy of the sites where P. tanoeensis sp. nov. was found had gaps (Fig. 5a) , and traces of recent human activity were visible. For instance, Raphia palms were used by the local population for palm wine extraction and as construction material. An unpaved road, leading to Dohouan and Nouamou villages, crossed the area. Due to frequent traffic with motorbikes the Dohouan site was quite noisy. The road was only eight meters from the calling site of one male. This swamp forest was surrounded by heavily degraded forest and plantations for subsistence farming (i.e. cassava plantation associated with coconut trees). The Dohouan River, which crosses the Tanoé-Ehy forest, is polluted due to the activity of launderers and people washing their cars and motorbikes.
In Ghana, the species was collected in small patches of land within an inundated landscape (Fig. 5c ). The dominant vegetation on these 'islands' are trees with stilt-like roots and Raphia palms.
Etymology. The specific name refers to the type locality, the Tanoé-Ehy Swamp Forest. We suggest Tanoé Puddle Frog as common name.
FIGURE 8. Dorsal and ventral views of juvenile Phrynobatrachus liberiensis from Yekeba, Liberia (a; photo: J. Penner); Gola Rainforest National Park, eastern Sierra Leone (b-e), and Taï National Park, western Ivory Coast (f); note differences in colour, skin structure and shape of scapular ridges; juveniles usually possess the pair of clear dorsal spots visible in a-e, they may be easily confused with other small Phrynobatrachus species when exhibiting the warty skin shown in e. Specimens not collected or not assignable to vouchers.
Discussion
The Upper Guinea Forest biodiversity hotspot (Myers et al. 2000) can be subdivided into various regions comprising unique amphibian species assemblages (Penner et al. 2011) . One of these regions is the border area between south-western Ghana and south-eastern Ivory Coast. Several frog species from different families are endemic to this region, e.g. Phrynobatrachus ghanensis Schiøtz, 1964 (Phrynobatrachidae) , Morerella cyanophthalma Rödel, Assemian, Kouamé, Tohé & Perret, 2009 (Hyperoliidae) and Astylosternus laticephalus Rödel, Hillers, Leaché, Kouamé, Ofori-Boateng, Diaz & Sandberger, 2012 (Arthroleptidae) (Schiøtz 1964; Rödel et al. 2009b Rödel et al. , 2012 ). Herein we added another new species to the endemic anuran fauna of that region, P. tanoeensis sp. nov. The new species is genetically most similar to P. liberiensis, P. tokba and P. intermedius, but still differs substantially (about 6%) in the investigated part of the 16S RNA gene, to reflect accepted species level differences (compare species-specific genetic differences within Phrynobatrachus mentioned by e.g. Uyeda et al. 2007; Rödel et al. 2009a Rödel et al. , 2015 Schick et al. 2010; Zimkus & Gvoždík 2013) . Present data tentatively place P. tanoeensis sister to a clade comprising P. intermedius and P. liberiensis, but further analyses including more genes are necessary to verify this placement and clarify the situation within P. liberiensis showing large genetic and acoustic variation; the latter topic however being beyond the scope of this paper.
From P. tokba the new species can be easily distinguished by larger size (SVL > 20 mm versus < 20 mm) and more pronounced webbing. Morphologically P. tanoeensis resembles most P. liberiensis and P. intermedius sharing with both the general body shape, as well as the shape of a pair of feebly developed scapular ridges. However, the shape and distinctness of these ridges or warts may vary (see Figs. 2, 3) . From P. liberiensis, the new species differs by more intense black ventral spotting (usually no or only few ventral spots present in male P. liberiensis; compare Figs. 6b, d), a more pronounced black face mask, a more pointed snout in lateral view and in particular distinct, dense spinulae on the throat, back (in particular on the posterior-most part of the back) and dorsal surfaces of hind legs in males (although these spinulae are not always easy to see, compare above). Both sexes of P. tanoeensis are also distinctly smaller than individuals of the respective sex in P. liberiensis (see Table 2 ). With P. intermedius the new species shares the more pointed face and the black face mask, but the new species has less distinct ventral patterning (anterior half of belly marbled in brown and white in P. intermedius). Phrynobatrachus intermedius is only known from an adult and a subadult female from the primary forest of the Ankasa Reserve in south-western Ghana (Rödel et al. 2009a) . Phrynobatrachus tanoeensis further differs from P. liberiensis and P. intermedius by slightly more pronounced pedal webbing. Some individuals exhibit very contrasting dorsal pattern (Figs. 2a, d, e) , So far not seen in adults in the other two species. However, as Figures 6-8 illustrate for P. liberiensis, species of this genus often show a high degree of variation of dorsal colour patterns (compare also Stewart 1974; Rödel 2000) , which may or may not differ between sexes and may change through ontogeny . Colour alone thus does not necessarily allow for correct species identification (ventral pattern seem to be more reliable in that respect than dorsal pattern in Phrynobatrachus, M.-O. Rödel, pers. obs.) . A pattern shared between the new species and P. liberiensis for instance is the pair of white spots on the posterior half of the back in juveniles and some males (Figs. 2, 6, 8) .
Finally, the advertisement call of P. tanoeensis differed distinctly in both length and frequency from calls of P. liberiensis . Even to the human ear both calls sound significantly different (short, deep "tick" versus loud, hammer like "ackk"). Although the advertisement call of P. intermedius is so far unknown, the combination of morphological, acoustic and genetic data allows to undoubtedly recognising the herein introduced Phrynobatrachus specimens as a species new to science. So far P. tanoeensis is only known from a very small area in the border region between Ghana and Ivory Coast, an area which, at least on the Ivorian side, suffers from intense forest loss due to logging, conversion into plantations and agricultural encroachment. Adopting the IUCN Red List criteria to the new species thus might result in high threat category (likely at least Vulnerable; compare IUCN 2017). At the same time this discovery underlines the importance of this area for the regional biodiversity, likely due to the fact that it comprises a former Pleistocene forest refugium (Maley 1996) . We therefore expect even more new species to be discovered in that region, hopefully before the few remaining rainforest patches disappear.
